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Abstract 
It is widely assumed that export activities on ports will have an impact on the economical growth of the area. The 
main objective of this study is to describe the correlation and interrelationship between the export activities at the 
Batam Island port in conjunction to the nine GRDP sectors. On the other hand, the general opinion of the Batam sea 
port user is also studied. It is suggested that the export growth at this sea port will positively influence the economical 
development of the Batam city. 
The secondary data collection is originated from BPS sources. These data were further elaborated to extract the 
relationship between the export activity and the nine GRDP sectors. The method chosen was the multiple regression 
technique. Preliminary findings showed that the industrial activities of the Batam Island had a positive impact to the 
industrial, construction, transportation and trade segments. 
Additionally, primary data were accessed from the port users. These data were processed by the factor analysis 
methodology. The findings indicate that the larger the terminal, storage facilities and transportation networks were at 
the port, the higher the attraction factor becomes to the user. Further, this would, in turn, influence the economic 
growth and increase the capital income of the surrounding population. 
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1. Results and Discussion 
Indonesia is an archipelagic country in the world, comprising more than 17,500 islands, both large and 
small islands, scattered around the equator, stretching from Sabang port (located at the western end of the 
province of NAD) to the port of Jayapura which is located at the eastern end of the province of 
Papua. The region, as an archipelagic country, covers the territorial of land and the waters of the sea. 
Under Article 4 of Government Regulation No. 61 of 2009 on the port, it stated that the port has 
roles as: a. node in the transportation network in accordance with the hierarchy; b. gate of economic 
activity; c. place over the activities of transportation modes; d. supporting industrial activities and/or trade 
e. the distribution, production and consolidation of cargo or goods. 
Batu Ampar port of Batam as the main port has primarily served a function of sea transport activities, 
domestically and internationally, over load ocean freight domestically and internationally in large 
quantities, and as a place of origin of passengers and/or goods, as well as transportation between 
provinces. Batam Island, as a distribution node, the National Events Centre and the industrial city, 
depends on the port. Its location is very strategic, that is in the area of international economic and 
international border region, which is adjacent to Singapore and Malaysia. 
Basically, export activities are all activities of both producing and service provider that bring in money 
from outside of the region. The export activities are called as the base activities. The theory of the 
economic base views that the pace of economic growth of a region is determined by the rate of increase in 
 
The export value in the Riau Islands Province in December 2008 [BPS of Riau Islands Province, 2009] 
was reached the highest by Batu Ampar port of Batam, i.e. as much as US $ 234.17 million, followed by 
the Tanjung Uban Port of Bintan, i.e. as much as US $ 118.66 million and Kabil/Panau Port of Batam of 
US $ 78.33 million, with the contribution reached 76.39 percent as a whole. On September 2010, the 
export value of the Riau Islands Province [6] was reached the highest by Batu Ampar Port of Batam 
which was up to US $ 283.59 million, followed by Sekupang Port of Batam up to US $ 191.91 million 
and Pulau Sambu Port of Batam up to US $ 137.69 million, with the contribution reached 67.74 percent 
as a whole. Batu Ampar and Kabil Ports of Batam have significant roles in exporting goods to Singapore 
by 59% [6]. 
Harmony Systems (HS) Group of Goods are exported from the port of Batam, including mechanical 
electrical equipments of US $ 266.64 million or more than 36%, mechanical machinery which is up to US 
$ 114.18 million (more than 15%) and objects of iron and steel which are up to US $ 76.83 million (more 
than 10%). Exports to Singapore in December 2008 achieved the highest value of US $ 370.73 million, 
followed by exports to United States and Australia which amounted up to US $ 31.68 million and US $ 
21.23 million, respectively. Contribution as a whole reached 75.05 percent. 
Based on the description above, the ports in Batam have very large roles in exporting goods to foreign 
countries, more specifically the delivery of goods to Singapore. Based on regional characteristics and 
land use, it is understandable that the livelihoods of the majority population in Batam Island are engaged 
in the manufacturing sector by more than 62% [4]. Gross Regional Domestic Product (GRDP) Regional 
of Batam City in 2004 to 2008, respectively in billions of rupiah, are 18,653, 20,080, 21,583, 23,205 and 
24,776 [see figure 1]. This number is far higher than those in the Bintan and Karimun Regencies. 
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Figure 1: Gross Regional Domestic Product (GRDP) Regional of Batam City in 2004 to 2008 
 
 
 
 
 
 
 
 
 
 
Figure 2: Batam Economic Growth in 2001 to 2008 
Batam economic growth was 6.49% in 2001; 7.18% in 2002, 7.28% in 2003, 7.46% in 2004 and 
8.03% in 2005. GRDP growth rate of Batam in 2004 was 7.46%, and in periods of 2005 to 2008 were 
7.65%, 7.48%, 7.52 and 6.77%, respectively [see figure 2].  
The interaction between islands is a result of the activities that occur within an island and integrated by 
other activities on the island, which, in turn, will create relationships between islands. The relationships 
between these islands are generally focused in economic activities which include the relations of 
production and consumption. 
According to Tamin [13], transportation system as the basic infrastructure is a prerequisite for the 
regional movement of economy; the supporting and contributing system of transportation infrastructure 
greatly contributes to the efficiency and effectiveness of regional economic activities. Adequate 
infrastructures, such as seaport, are the backbone of the islands. If the smooth relationship between the 
be increased, the exchange of goods and contribution of requirements can be served 
quickly. 
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In 2007, road conditions were classified by 805.99 km in good condition, 148.46 km in medium 
condition and 68.92 km in poor condition and badly damaged condition of 64.42 km. When broken down 
by classes of road, the path with the length of 260.90 km was classified as Class I and the 138.05 km was 
classified as Class II; the remaining length of road was classified as Class III [4]. The width of the road 
that linked the port of Batu Ampar, port of Kabil and Port of Sekupang is adequate to serve the 
transportation of goods from and to the port. 
Based on the 2010 Census, population in the Batam City was 949,775 people, while the land area of 
Batam under the Regulation of the Minister of the Interior of 2008 was 1010.88 km2. Batam City consists 
of 371 islands: 133 are inhabited and 238 are uninhabited islands. Sea transport is a very important means 
of transportation in Batam, which is served by three ports: Batu Ampar, Kabil and Sekupang. 
The amount of unloaded goods between islands in Batam in 2008 reached 2,300,960 tons, while the 
loaded goods were 816,280 tons. Similarly, the activities of loading and unloading of goods from and to 
other countries at the Batam islands in 2008; the unloaded goods (imports) were 2,265,540 tons and 
loaded goods (exports) were 1,322,330 tons. 
The flow of goods, both unloaded and loaded, can be shown from the number of ship visits, either 
foreign-flagged or Indonesian-flagged. Data from Port of Batam Agency in 2006 to 2010 indicated that 
there were more foreign-flagged cargo ship visits, ranging from 1.5 to 2.5 times from that of the 
Indonesian-flagged ships. 
For container terminal services, internal unloading activities in 2006 to 2010 were 26,152, 23,548, 
33,695, 40,200, 42,398 TEUs, respectively [see figure 3]. 
 
Figure 3: Unloading activities in 2006 to 2010  Figure 4: Loading activities in 2006 to 2010 
 While the loading activities were 20,878, 22,864, 31,222, 28,124, 38,356 TEUs, respectively [see 
figure 4]. For the overseas activities, import levels in 2006 to 2010 were 88,102, 78,719, 93,839, 74,545 
and 93,883 TEUs, respectively [see figure 5].  
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Figure 5: Import activities in 2006 to 2010    Figure 6: Export activities in 2006 to 2010 
     While for exports, the figure is smaller, i.e. 82,699, 77,553, 87,328, 67,906 and 86,968 TEUs, 
respectively [see figure 6]. In promoting economic growth and welfare of the people, Batam Island 
explores the potentials in the region, including the potential of natural resources, human resources and 
artificial resources. Economic growth in Batam Island in the manufacturing sector [6], the need for road 
transportation services and facilities of sea transportation will continue to evolve along with the increase 
of commodity in the manufacturing sector.  are the implications 
between the role of port and the economic development through the export in sea ports at the region of 
  
The purpose of this study is to analyze how far the sea port to support the economic development of 
the islands, through export activities in the sea port. 
2. Materials and Methods 
In this study, the field data were obtained from the Central Bureau of Statistics of Batam from 2006-
2010 which included the export and import data through the port of Batu Ampar, Kabil  and Sekupang of 
Batam and data of GRDP. Export activity is influenced by nine sectors in GRDP. The next process is that 
the data of nine sectors of GRDP entered as independent variables, while export through the port as 
dependent variable. From the process, a multiple linear regression is obtained. In addition, it also 
collected data from the Office of the Port of Batam and the stakeholders (as opinions of the port users) in 
the Port of Batam. The spread sheet of question was made on the Port of Batam stakeholders. From the 
data and result of survey obtained in stakeholders, the data were processed using software.  
3. Results and Discussion 
From the secondary data, including the export activity through the port of Batam, multiple regression 
analysis was performed. This was to determine the association between the dependent variable of non-
container exports and the independent variables of the nine sectors of GRDP, including the sector of 
agricultural (X1), mining (X2), industry (X3), electricity (X4), buildings (X5), trade (X6), transportation 
(X7), finance (X8) and services (X9). 
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By processing data, the average numbers of loaded non-containers export for 2.0146 x 106 tons with a 
standard deviation of 6.83765 x 105 tons were obtained. The association between variables of loading of 
goods for foreign exports and the agricultural sector has correlation coefficient of -0.011, with the mining 
sector having the correlation coefficient of +0.064 and with the industrial sector having the correlation 
coefficient of -0.305. Theoretically, since the highest correlation coefficient between the three major 
sectors is mining, it has more effect on exports variable than other sectors. 
There is fairly strong correlation between the agricultural sector and the service sector, which 
amounted up to 0.693. This indicates the existence of multi-collinearity or correlations among the 
independent variables. The significance level of correlation coefficient, with one side of the output 
(measured by probability), results in 0.003 or, practically, 0. Therefore, the probability is much below 
0.05, while the correlation between variables of the industry and the mining sector is very real. 
In existing sample data, the regression equation was obtained as the functions of agricultural, mining, 
industry, electricity, buildings, trade, transportation, finance and services. 
The spreadsheets of questions were distributed to the stakeholders to get their opinions. List of 
questions that is based on literature review was distributed to parties who were relevant to port 
activities. The results of trials in this study, with twenty-five variables and one hundred and fifty 
respondents, could run well. From twenty-five variables after processed by multivariate statistical factors 
analysis, and have grouped, so the number of factors become to eleven. 
Communality is basically the amount of variance of the original variables can be explained by the 
existing factors. For variable 1, its score is 0.498. This means that approximately 4.98% variance of 
variable 1 can be explained by the eleven factors formed. For variable 2, its score is 0.719. This means 
that approximately 7.19% variance of the variable 2 can be explained by the eleven factors is formed. 
In this study, there are 25 (twenty five) variables included in factor analysis: variable 1, variable 2 and 
so on. With each variable having variance 1, total of variance is 25 (twenty five). Now, if the twenty-five 
variables a an be explained by one factor, i.e.: 2.165/25 x 
100% = 8.66%. However, when the 25 (twenty five) variables extracted into 2 factors, the variance for 
the first factor is 8.66%; variance of the second factor is: 2.002/25 x 100% = 8.008%. Total of these two 
factors will explain 16.668% of the variability of the twenty-five original variables. 
While the Eigen-value indicates the relative importance of each factor in calculating the variance of 
the twenty-five variables were analyzed. The total number of Eigen-values for the twenty-five variables is 
as the same as the total variance of the twenty-five variables. The composition of the Eigen-values is 
always sorted from largest to smallest, with the criteria that the number of Eigen-values lower than 1 is 
not used in calculating the number of factors shaped. So, there are only eleven Eigen-values are used. 
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Figure 7: The Eigen-values of the twenty-five variables. 
 
If the Total Variance table explained the basis of the number of factors obtained by calculation, the 
Scree plot showed it with a chart. It can be found here that, from point of number 1 to number 4, the line 
has decreased significantly. From points of number 5 to number 25, lines are still down, but it is relatively 
not as sharp as before. The longer it is, the slope becomes less. This indicates that the eleven factors are 
-five variables. 
      Having in mind that the eleven factors is the most optimal number, the Component Matrix table (see 
Table 1) shows the distribution of the twenty-five variables to the eleven factors that formed. While the 
numbers that are on the table are the loadings factor, it shows a correlation level between a variable and 
factor 1, factor 2, until factor 11. Making comparison of the correlation in each row carries out the 
process of determining which variables will go into the factors. The correlation between variable 6 (area 
of warehouse) with factor 1 is +0.768 (strong as it is higher than 0.50). The correlation between variable 6 
(area of warehouse) with the factor 2 is +0.194 (weak because it is lower than 0.50). Since the highest 
loadings factor are on component of factor 1, the variable 6 (area of warehouse) can be included as 
component of factor 1. Similarly, for variable 7 (warehouse facility); its correlation to the 
component/factor 11 is +0.516. Correlations of variable 7 (warehouse facility) with the factors 1, 2, until 
to 10 are weak, as lower than 0.50. Thus, it is on variable 9 (loading-unloading activities), variable 10 
(number of foreign ships), variable 16 (the condition of the road network), variable 18 (economic 
development) and variable 20 (GRDP per capita). 
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Table 1. Component Matrix of  Variable 
 
The results of Rotated Component Matrix (see Table 2) show a more clear and tangible distributed 
variables. Now, it can be observed that the low loadings factor is much lower and the large loading factor 
is increasingly higher as shown in the table below. 
 
Table 2. Rotated Component Matrix of Variablea 
  Component 
  1 2 3 4 5 6 7 8 9 10 11 
Var1 -0.127 -0.306 0.071 0.572 -0.017 -0.155 -0.044 0.003 0.153 0.055 -0.05 
Var2 0.09 0.057 -0.196 0.047 -0.054 0.111 0.077 -0.01 0.801 -0.057 -0.027 
Var3 0.212 0.047 -0.006 -0.208 -0.201 0.059 0.619 0.073 -0.042 0.197 -0.064 
Var4 -0.194 -0.079 0.156 -0.12 -0.019 0.11 0.512 -0.007 -0.163 -0.104 0.504 
Var5 0.453 -0.314 -0.034 -0.075 0.214 0.447 -0.092 -0.05 0.172 0.3 0.028 
Var6 0.853 -0.088 0.044 0.016 -0.014 0.043 0.017 0.05 -0.054 0.029 -0.097 
Var7 0 -0.228 0.111 0.203 -0.028 -0.152 0.608 -0.134 0.146 -0.203 -0.178 
Var8 0.075 0.61 -0.11 -0.097 0.02 0.169 -0.192 -0.055 0.131 -0.143 0.284 
803 Slamet Hargono et al. /  Procedia Environmental Sciences  17 ( 2013 )  795 – 804 
 
 
Var9 0.066 -0.038 -0.157 0.644 -0.125 0.434 0.107 -0.111 -0.167 0.134 0.169 
Var10 -0.228 0.141 0.057 0.023 -0.29 -0.006 0.119 -0.287 0.23 0.631 0.08 
Var11 0.094 0.006 0.02 0.013 -0.132 0.053 -0.054 0.854 0.008 -0.051 0.015 
Var12 -0.13 0.03 0.44 -0.145 0.308 0.12 -0.162 0.102 0.48 -0.106 -0.023 
Var13 -0.035 0.149 -0.622 -0.054 -0.068 -0.047 0.037 0.19 -0.004 0.264 -0.17 
Var14 -0.011 0.839 0.058 -0.001 0.018 -0.031 -0.006 0.045 -0.014 0.124 -0.134 
Var15 -0.097 0.053 0.076 -0.113 -0.148 0.065 0.063 -0.087 0.2 -0.708 0.152 
Var16 0.797 0.192 -0.026 0.049 -0.09 -0.154 0.065 0.033 0.08 -0.099 0.089 
Var17 -0.185 -0.268 0.151 -0.209 0.616 0.023 -0.104 0.119 0.032 0.087 -0.086 
Var18 0.382 0.2 0.484 0.012 0.351 -0.023 0.131 -0.268 -0.08 0.094 0.003 
Var19 -0.049 0.057 0.636 0.137 -0.065 -0.053 0.215 0.211 -0.147 0.186 -0.037 
Var20 0.034 0.046 0.022 0.061 0.021 -0.057 -0.098 0.031 0.022 -0.061 0.799 
Var21 0.104 0.129 0.123 0.744 0.031 -0.136 -0.071 0.073 -0.025 0.007 -0.006 
Var22 -0.209 0.086 -0.366 0.071 0.354 -0.201 0.335 0.486 0.113 0.128 0.175 
Var23 0.09 0.196 -0.2 -0.017 0.172 0.402 0.178 -0.076 -0.41 -0.15 -0.34 
Var24 -0.126 0.092 0.082 -0.114 0.006 0.785 -0.042 0.057 0.135 -0.086 -0.033 
Var25 -0.085 -0.22 0.017 -0.117 -0.691 -0.049 0.118 0.265 0.059 0.068 -0.071 
Extraction Method: Principal Component Analysis.  
        
 Rotation Method: Varimax with Kaiser Normalization. 
a. Rotation converged in 19 iterations.           
 
Factor 1 consisted of variable 5 (area of terminal), variable 6 (area of warehouse) and variable 16 (the 
condition of the road network). Factor 2 consists of variable 8 (adequacy of electricity) and variable 14 
(the width of the road). Factor 3 consists of a variable 18 (economic development), and variable 19 
(income per capita of the population). Factor 4 consists of variable 1 (size of port), variable 9 (loading-
unloading activities) and variable 21 (regional revenue). Factor 5 consists of variable 17 (the condition of 
the road network from the original place). Factor 6 consists of variable 23 (export demand) and variable 
24 (production activity). Factor 7 consists of variable 3 (number of dock), variable 4 (length of dock) and 
variable 7 (warehouse facility). Factor 8 consists of variable 11 (number of foreign ships for export 
activity), variable 22 (export commodities) and variable 25 (major commodities). The factor 9 is only for 
variable 2 (the number of the loading and unloading tools). The factor 10 comprises variable 10 (the 
number of foreign ships). Factor 11 comprises variable 20 (GRDP per capita). 
In Table 3 of Component Transformation Matrix, it can be observed on the figures in the diagonal that 
the factor 1 with component 1 and the factor 3 with component 3. Both numbers are highest than 
0.50. This proves that the two factors that are formed are correct.  
 
Table 3 : Component Transformation Matrix of Variable 
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4. Conclusion 
The result of data processed indicated that there is a correlation between export via the seaport and 
GRDP. Results of this study obtained the association between export activity through the sea port and the 
nine sectors of GRDP. Presumably, for the islands that are dominated by industrial activities, the export 
activities at the port will directly proportional to the industrial, constructional, transportation sectors and 
trade. In the preliminary research, the GRDP for the agricultural sector contributes a high percentage, the 
exports through the seaport is directly proportional to the agricultural and mining sectors. In other words, 
agricultural and mining sectors have a major role in exports at the seaport, while other sectors less 
affected. Of the eleven factor components, the score of factors 1 and 3 are much higher than 0.50. This 
proves that the two factors that are formed are correct. The factor 1 consists of variable 5 (area of 
terminal), variable 6 (area of warehouse) and variable 16 (the condition of road network). Given the 
correlation of the area of terminal, area of warehouse and the condition of the road network are positive, 
the more area of terminal, area of warehouse and the better the road network will make the port users are 
more interested in using the port. Similarly, in the factor 3 which consists of variable 18 (economic 
development) and variable 19 (income per capita of the population). Since the correlation of economic 
development and population per capita income is positive, the more developed economy and increase in 
population will make the port users more interested in using the port.  
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